When heat (52°C for 20 min) and ultraviolet (UV, 750 erg mm-2)-treated E. coli B/r cells were subjected to liquid holding and then illuminated with photoreactivating light, their ability to be photoreactivated (photoreactivability) was not changed during 30 hr holding. However, when heat treated cells were incubated in growth medium for 3 hr, exposed to UV, and then subjected to liquid holding for 6 hr, photoreactivability disappeared completely. Such disappearance of photoreactivabili ty was also observed when heat treated cells were incubated in growth medium before UV exposure in the presence of hydroxyurea or chloramphenicol, but not when incubated in buffer. These results suggest that heat-induced lesions, which inhibit dimer excision, are repaired during incubation in growth medium.
INTRODUCTION
It was found in a previous paper') that sublethal heat treatment (52°C for 20 min) of starved stationary phase cells of E. colt B/r inhibited excision of pyrimidine dimers formed by subsequent ultraviolet light (UV) irradiation of the cells. Therefore, it is suggested that the heat treatment produces some lesions responsible for the inhibition of dimer excision.
Excision repair process seems to be operating slowly even in the cells kept in buffer 2.3) . In addition, UV-irradiated B/r cells progressively lost their ability to be photo reactivated (photoreactivability) during holding the cells in buffer, but such loss of pho toreactivability was absent in E. coli strains deficient in excision repair 3). Therefore, it may be reasonable to assume that when heat plus UV-treated cells are subjected to liq uid holding, photoreactivability could be preserved. Furthermore, if the heat-induced lesions are repaired before UV irradiation, photoreactivability will be lost after liquid holding.
This paper deals with the possibility of such repair of the presumed heat induced lesions by incubating cells in different conditions.
MATERIALS AND METHODS
Techniques of culture of E. coli B/r cells, heat treatment (52°C for 20 min), UV ir radiation (750 erg mm-2), photoreactivation and plating were presented in the previous paper').
To demonstrate photoreactivability of UV-irradiated cells after post-UV liquid holding, cells irradiated with UV immediately after heat treatment, or cells treated with UV alone were placed in M-9 medium without glucose (M-9 buffer) at 3TC with shaking for certain periods up to 30 hr, aliquots were taken at intervals, illuminated with photo reactivating light from a black light lamp for 10 min at a distance of 0.5 cm, and then assayed for their survivals. Illumination for 10 min produced maximum photoreactivating effect. Each survival was compared with dark control.
To observe the effects of post-incubation on photoreactivability in heat plus UV treated cells, the following procedures were used.
Heat-treated cells were incubated at 3TC for 3 hr in various kinds of media; M-9 buffer, M-9 C (M-9 supplemented with 2.5 mg/ml of Casamino acids), M-9 C supplemented with 0.1 M of hydroxyurea (HU, Sigma), or M-9C supplemented with 200 Ag/ml of chlor amphenicol (CAP, Sankyo, Tokyo). The incubated cells were washed twice by centrifu gation with M-9 buffer, irradiated with UV in this buffer and then photoreactivability was measured after liquid holding treatmant as described above. After UV (curve 2) or heat plus UV (curve 4) treatment, cells were placed in M-9 buffer at 37°C with shaking for the indicated period, and aliquot was illuminated with photoreacti vating light, and then assayed for their viabilities.
Dark controls for UV-, and heat plus UV-treated cells are shown in curve 1 and 3, respectively. This inhibitory effect by heat was also observed in UV and then heat treated cells.
RESULTS AND DISCUSSION
Harm') has observed that loss of photorea ctivability caused by liquid holding did not oc cur in E. coli strains deficient in excision repair and that it also did not occur when liquid hold ing of excision-proficient cells was performed in the presence of excision repair inhibitors such as caffeine, acriflavine and KCN. In the previ ous paper') it was demonstrated that prelimina ry heat treatment inhibited excision of pyrimidi ne dimers formed in UV irradiated E. coli B/r. This decrease in photoreactivability was also observed to a lesser ex tent when the incubation was performed in the presence of hydroxyurea (D), or chlor amphenicol (E). Although, both hydroxyurea and chloramphenicol have slight killing effect on heat and UV-treated cells without liquid holding. Hydroxyurea is known to inhibit normal DNA replication5).
Chloramphenicol is an well-known protein synthesis inhibitors).
Photoreactivability of heat plus UV-treated cells completely disappeared after 6 hr of liquid holding when heat treated cells were incubated in M-9C medium for 3 hr prior to UV exposure (Fig. 2, C) . The same result was obtained with the cells treated with UV alone (Fig. 1, curves 1 and 2) . These results suggest that unknown heat-induced lesions inhibiting dimer excision are repaired during the incubation in the growth me dium. The presumed repair of heat-induced lesions may require newly synthesized ma terials, such as DNA, protein, or energy source, since the repair was not observed for cells incubated in buffer (Fig. 2, B 
